We compared the ProSeal™ (PLMA) and Classic™ (LMA) laryngeal mask airway for airway management by inexperienced personnel. Nine nurses from the post-anaesthesia care unit, with no prior experience of LMA or PLMA insertion, were observed inserting the LMA and PLMA in 60 ASA 1 to 2 anaesthetized, paralysed adults following manikin-only training. The time to achieve an effective airway (2 consecutive expired tidal volumes (6 ml/kg; maximum 2 minutes allowed), the number of insertion attempts and the reasons for failure (inability to insert into pharynx or inadequate ventilation) were determined by analysis of digital video recordings. The first attempt success rate (LMA, 85%; PLMA, 83%), overall success rate (LMA, 88%; PLMA, 90%) and effective airway time (LMA, 39±13 s; PLMA, 43±19 s) were similar. Failure was from an inability to insert into the pharynx in five with the LMA and three with the PLMA, and inadequate ventilation with two from the LMA and three from the PLMA. Effective airway time and the number of failures were similar for the first and second device. Failure of both devices occurred in four patients. We conclude that airway management in anaesthetized, paralysed adults is equally successful for the LMA and PLMA by inexperienced personnel following manikin-only training. The PLMA is worthy of consideration as a tool for emergency airway management by inexperienced personnel.
The Classic laryngeal mask airway™ (LMA; Laryngeal Mask Company, Henley-on-Thames, U.K.) has been recommended for use by inexperienced personnel during cardiopulmonary resuscitation 1 .
Advantages of the LMA over laryngoscope-guided intubation are more rapid insertion and a higher success rate 2-4 , but the LMA does not prevent aspiration or gastric insufflation, and ventilatory capability may be limited by the low-pressure seal with the pharynx. The ProSeal laryngeal mask airway (PLMA; Laryngeal Mask Company, Henley-on-Thames, U.K.) is a variation of the LMA with a modified cuff to improve the seal and a drainage tube to provide a channel for regurgitated fluid, prevention of gastric insufflation and insertion of a gastric tube 5 . However, studies by experienced personnel suggest that the PLMA is more difficult to insert than the LMA 6,7 . In the following randomised, within subject study, we compared the PLMA and LMA for airway management by inexperienced personnel following manikinonly training.
METHODS
Nine nurses from the post-anaesthesia care unit, with no prior experience of LMA or PLMA insertion, were observed inserting the LMA and PLMA in 60 ASA 1 or 2 patients undergoing elective surgery in the supine position. Ethics committee approval and written, informed consent were obtained. Patients were excluded from the trial if they were less than 18 years, had a known or predicted difficult airway, mouth-opening less than 2.5 cm or were at risk of aspiration. Each participant was given a copy of the LMA and PLMA instruction manual 8, 9 . Practical training comprised a 20-minute lecture and supervised practice with an AMBU manikin (Pacific Medical Supplies, Melbourne, Australia) using the digital insertion technique given by an experienced user of both devices (JB). Training was in accordance with the instruction manuals 8, 9 . The time given to training was equal between devices. In 30 patients, the PLMA was inserted first and in 30 the LMA was inserted first. The introducer tool was not used for PLMA insertion. Randomization was by opening a sealed envelope. Each procedure was recorded using a high-resolution digital video camera that provided a constant view of the nurse, patient and monitor.
Induction was with fentanyl 1 µg/kg and midazolam 0.05 mg/kg followed by propofol 1.5 to 3.0 mg/kg. Maintenance was with oxygen and sevoflurane 1 to 3%. Neuromuscular blockade was achieved with atracurium 0.5 mg/kg or rocuronium 0.6 mg/kg. Monitoring was applied pre-induction and included electrocardiography, pulse oximetry, gas analysis, non-invasive blood pressure, tidal volume and airway pressure. The anaesthetist ventilated patients via a face mask for three to five min. When the patient was stable, the first randomized device, which was deflated and lubricated, was placed beside the patient's head along with a 20 ml syringe. A size 4 LMA/PLMA was used for females and a size 5 LMA/PLMA for males. The nurse was given a maximum of two minutes to obtain an effective airway by insertion of the device. An effective airway was defined as two consecutive breaths with an expired tidal volume 6 ml/kg. Timing started when the nurse picked up the LMA/PLMA. Once an effective airway was obtained, or the two-minute time limit was exceeded, the anaesthetist took control of the airway until the patient was stable for insertion of the second randomized device. The only assistance received during insertion was gentle mouth-opening by a trained anaesthesia technician. The anaesthetist only intervened if the SpO 2 fell below 95%, or frank blood was seen on the LMA/PLMA. There were no limits on the number of attempts within the twominute period. A failed attempt was defined as removal of the device from the mouth.
The videotapes were analysed separately by two anaesthetists. The time to achieve an effective airway and the number of insertion attempts were documented. If insertion failed, the reason for failure was categorized as either failure to insert the LMA/PLMA into the pharynx, or failure to achieve effective ventilation once in the pharynx. Any discrepancies between the two anaesthetists were arbitrated by a third anaesthetist.
Sample size was selected to detect a projected difference of 25% between the groups with respect to insertion time for a type I error of 0.05 and a power of 0.9. The power analysis was based on data from previous studies of insertion times by anaesthesiologists 6, 7 . The distribution of data was determined using Kolmogorov-Smirnov analysis 10 . Statistical analysis was with paired t test and Chi squared test. Unless otherwise stated, data are presented as mean±SD (range). Significance was taken as P<0.05.
RESULTS
The mean±SD (range) age, height, weight and body mass index was: 41±18 (18-87) y, 172±9 (153-190) cm, 74±16 (45-128) kg and 25±5 (13-45). The male:female ratio was: 31:29. The median (range) for the number of patients per nurse was 7 (1-12). The first attempt success rate, overall success rate and effective airway time were similar ( Table 1 ). The cause of failure was an inability to insert the device into the pharynx in five patients with the LMA and three patients with the PLMA; and an inability to form an adequate seal in two patients with the LMA and three with the PLMA. We found that in five of nine patients the alternative device was successful if the other failed. There were no differences in the cause for failure between devices. Failure of both devices occurred in four patients. Effective airway time and the number of failures were similar for the first and second device. Four participants had no failure, two had one failure, one had two failures, one had three failures and one had six failures. The anaesthetist did not intervene and there were no complications.
DISCUSSION
We found that insertion was equally successful and rapid for the LMA and PLMA. Insertion success rates 2,3 and effective airway times 3, 4 were similar to previous studies with the LMA by inexperienced personnel, although higher success rates 4 and shorter effective airway times 2 have been reported. Not surprisingly, insertion success rates for both devices were lower than for experienced personnel 6, 7, 11 . Our find- ings contrast with two studies comparing the LMA and PLMA by experienced personnel that found higher success rates and shorter effective airway time for the LMA 6, 7 . However, in both these studies, experience with the LMA was considerably greater than the PLMA and this may have biased results in favour of the LMA.
We inserted the PLMA using digital manipulation to standardize the insertion technique with the LMA, but the PLMA can also be inserted using an introducer tool that makes PLMA insertion technique similar to the intubating laryngeal mask airway™ (ILMA). Interestingly, insertion of the ILMA by inexperienced personnel is easier than the LMA 12, 13 and insertion of the PLMA is similarly easier than the LMA by experienced personnel if the introducer tool is used 6 . We speculate that PLMA insertion may be easier for inexperienced personnel with the introducer tool.
We used manikin-only training to simulate the limited exposure most non-anaesthetists have to operating room training. We consider it likely that insertion success rates would have been higher with operating room training. Rumball and McDonald 14 , in a study of pre-hospital cardiopulmonary arrest by emergency medical assistants, found that the success rate was higher following operating room training compared with manikin-only training. However, Roberts and coworkers 15 , in an operating room study, found no difference in success rate when comparing insertion success after manikin only or manikin plus live patient training. A limitation of our study is that the success rates for all but the first case conducted by each nurse may have been influenced by the "practice effect" of participating in the study. A further limitation of our study is that we did not compare the maximum tidal volumes or assess the success rate for gastric tube insertion for the ProSeal LMA. It is likely that maximum tidal volumes would be higher for the ProSeal LMA and that gastric tube placement would have a high success rate 6 . Potentially, this makes the ProSeal LMA a better option for emergency medicine than the Classic LMA since patients frequently require high airway pressure ventilation and most are at risk of aspiration.
We conclude that airway management in anaesthetized, paralysed adults is equally successful for the LMA and PLMA by inexperienced personnel following manikin-only training. The PLMA is worthy of consideration as a tool for emergency airway management by inexperienced personnel. 
